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Perjtmon Pre** Lid 



The Convergent Synthesis of CI-981, 
an Optically Active, Highly Potent, 
Tissue Selective Inhibitor of HMG-CoA Reductase 

Kelvin L. Baumann, Donald EL Butler, Carl F. Deerine, 
Kenneth E. Mennen, Alan Millar**, Thomas N. Nannin^, 
Charles W. Palmer and Bruce D. Roth 1 

Parke-Dar* rtamacevtleal Research DJrfafam, 
^ , . Career Lambert Conpaay 

caemfcal Derelopneot Departaeat, HoUaad, Michigan 49414 
•Chemistry Department, A*n Arbor, Michigan 48105 



Abstract The synthesis of CI-981 is described starting from isobusyrylacetanilide (3) and the key chiral 
intermediate 2. 



CI-98Z, a potent and tissue selective inhibitor of HMG-CoA Reductase, is currently undergoing ciinfcal trials and could 
prove to be an important addition to therapy for the treatment of bypocholesterolemia and the prevention of atherosclerosis/ 2 

Economical large scale syntheses of enanooraericaUy pure compounds as compter as CI-981 require, if possibte.~a 
convergent route. A convergent synthesis of 0-981 required the preparation of two key huermediates; (1) and (2). However, 
a Paal-Knorr synthesis of such a complex pyrrole was by no means assured The preparation of the 7<arbon side-chain acid 
derivative (2) has been reported. 

f - 






DOcetone 1 was prepared tn two steps horn commercially available bobutyrylacetanilide (3). The addition of p- 
niwrobenzaldehyde to the Knoevenagle product 4% was carried out osing the Stetter reaction. 4 The choice of catalyst (5) proved 
to be the key to the success of this reaction. 



4a)R^4HPti 
4b) I 



5b) R*El; XmBt 
So) I 



a. p-AJanlM, AoOH, Hasan*, A b. 56, EtOH, A, th#* 4a, 4-F-C < H 4 CH0, NEtj, A (80%) 

^ Benzyl thiazolium catalyst (5a). which worked very well in the reaction of p-fluorobertzaldehyde with the methyl ester 
(4b) , gave the benzoin condensation product of p-fluorobenzaldebyde as the major product when used in the reaction with 4a. 5 
However, use of either the ethyl (5b) or methyl thiazolium catalyst (5c) (20 mol. %) under anhydrous, coocencrated conditions 
e (1) in 80* yield. To our knowledge this is the first example of the extension of the Stetter reaction to 



carboxamides. 



'Current address: Gtaxo kx. Department of Synthetic Orgartc Oemtstry, 

Chemical Development DMsion, Research Triangle Park. NC 27709 



2283 



. , V* pn ^ B ^°" ** W 1 iwemediaie nitrik (2) nj accomplished in high yield using • Molybdenum 

doped Raney Nickel caalyV. under 50 psi, hydrogen prcmre. in «nw»ta«dj| at ronZpemunT 




CW«1 



^^M^M,,^., (CHACON (W <W W A (Tf%h •MCi IMH »«, NtfM ; d. C*0 A* 

w.<bo« Bobbon. by deprotectm of the ace*I using aqueous HCVmeth«ol. dih* ba* hydrolyw of the 

•s an amorphous solid in an overall yield of 60% from i, with an enantiomeric parity of 299J*."-' 3 
References: 

c. sykfc^. Sx&ii, entail rJS"^ ir S!?!?-. 1 '' p - • fc ™»- "T sa«t 

we in axord with structure. ( * lH)# ^ 20g - 209 - 3 c Elemental analysi aad FTTR 

^S^J.S*^: 5^»Z!7SMS 'E5*, <SS *» 10 lactone A allowa deacon of 
* « flow ^1™™ * ^ ™ ^8 « 23 on Ourdcei OF column, w*b . mofc.fc p6« of bourne-IPA (KL18) 




(Received in USA 2 January 1992) 
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B. Arbeiten unter FeuchtigkeitsausschluB 

Da ea beim Axbeiten mit feuchtigkeitsempfindlichen Substanzen im wesentlichen 
ebenso darauf ankommt, eine Kompotiente der atmospharischen Luft, namlich die 
Feuchtigkeit, auszuschlieOen, konnen wir hinsichtlich der allgemeinen und speziellen 
Arbeitsmethoden auf die vorsteheaden Abschnitte dieses Kapitels verweisen. Im fol- 
genden seiea noch einige tiber das bereits Gesagte hinausgehende Bemerkungen ge- 

Man arbcitet in den eigens dafiir bestimmten und schon beschriebenen Geraten im 
Vakuum oder unter einem Inertgas, wie Stickstoff, Kohlendioryd usw. oder in diesem 
Fall auch getrockneter Luft. 1st man im Besitze der in Abb. 1 (S. 327) gezeigten Stick- 
stofTreinigungsanlage, so wird man zweckmafiigerweise als Intergas Stickstoff ver- 
wenden. Auf das Aufheizen des Tunnes D kann verzichtet werden, sofern der noch im 
Stickstoff enthaltene Sauerstoff gegeniiber den Reaktionspartnern indifferent ist. 

Bei einer Verwendung von atmos-phdrischer Luft mufi diese mit einem der gebrauch- 
lichen Mittel getrocknet werden 1 , bevor sie der Verteilerleitung (Abb. 2, S. 328) zu- 
gefiihrt wird. Man trocknet z. B. mit koo2. Schwefelsaure, Calciumchlorid, Magnesium ^ 
perchlorat, Phosphorpentoxyd oder Kieselgel (Blaugel). Die Trockenwirkung dieser 
Mittel ist naturgemaB begrenzt. Die behandelten Gase enthalten noch die in Tab. it 
angegebenen Mengen Wasser. y/- 

Die Slrdmungsgeschwindigkeil des zu trocknenden Gases muB im richtigen Verhalt- 
nis zu der Menge des Trockenmitlels stehen. Dieses soli so angewendet werden, daC ea 
mit dern Gas in eine moglichst innige Beriihrung komxnt. Feste Trockenmittel sind 
daher immer so anzuordnen, daQ sich keine Kanale ausbilden konnen. 

Tab. 1. Trockenmittel fur Gase und Waasergehalt der damit getrockneten Gase 1 



Trockeomlttel 


tog Wuaer/1 


Wu*ertUmpf- 
partlAktroek 

[Torrj 


Zinkchlorid 


0,8 




Calciumchlorid 


0,2 




Calciumoxyd 


0,2 




Kieselgel 


0,006 




Sehioefclsdure 


0,003 




Kalxumhydroxyd (geachmolzen) . . 


0,002 




Nairiumhydroxyd (geachmolzen) . 


0,002 




Maqnzsiu mpercMorcU 


0,0005 




Phosphorpenioxyd 


0,00002 




Kuhlung —80° 


nicht meBb&r 


10~» 


Kuhlung —190° .... 


nicht meflbar 


10"" 



1 S * ^ ^* p - Daratellun g- R*inigung, Trocknung und Aufbewahrung von Gasen, S 244* 
Kap. Trockenmittel, S. 869. 

A. IClemenc, BehandJung und Reindarsteliung von Gasen, 2.Aufi\, S. 52ff., Springer- VerW 
Wien 1948. * & ' 

C. Weyoamd, Organisch-chetnische Experimentierloinat, 2.Aufl„ S. 141 ff., Verlac J A Barth 
Leipzig 1948. ° 

G. Braukr, Handbuch der praparativen anorganischen Chemie, S. 72ff..Verlag Enke, Stuttgart 
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Die wirkungsvollste und sauberste Trocknung bildet die Tiefkuh lung, bei der das 
Gas durch eine in fliissige Luft oder Kohlendioxyd/Aceton-Mischung getauchte Spi- 
rale geleitet wird. 

Zum Trocknen der Glasgerate geniigt es fur viele Zwecke, diese vor dem Gebrauc- 
im Trockenschrank zu erhitzen, worauf man sie entweder noch vor dem volligen Ab- 
kiihlen zusammensetzt oder im Exsiccator erkalten l&flt. Das beliebte Spiilen mit Alb 
kohol, Aceton oder Atber und anscblieflendes Trockenblasen mit Druckluit geniigt im 
allgemeinen nicht. GroBere Apparaturen werden erst nacb dem Zusammensetzen 
durch vorsicbtiges Facheln mit der leuchtenden Flamme, Durchleiten von trockenen 
Gasen und Evakuieren getrocknet. 

In extremen Fallen beniitzt man vollig verschmolzene oder mindestens vakuum- 
dichte Apparaturen, die man unter Vorschalten von Phosphorpentoxydrobren oder 
einer Gasfalle mebrere Stunden auf hohes Vakuum auspumpt. Das Verscbwinden der 
letzten Feuchtigkeit ist an der Giite des erreichten haltbaren Vakuums zu erkennen, 
z. B. am Nichtmehrauftreten des apfelgriinen Fluoreszenzlichtes bei der Annlherung 
eines Hochfrequenzapparates 1 . Unter Umstanden sind hierfiir Tage notwendig. 

In vielen Fallen fiibrt auch das Trocknen des Gerates mit einer MetaUhetyUdswng 
zum Ziel (vgL S. 338, 375 u. 379). 

Bei zusammengesetzten Apparaturen unter Verwendung von Kiihlern achte man 
darauf, dafi insbesondere bei feuchtera Wetter sich auflen am Kiihler ein Wasserbe- 
schlag bilden kann, der evtl. beim Offnen in das ReaktionsgefaB flieBt. Dies vermeidet 
man am besten durch Verwendung von Kiihlern mit Innenkiihlung, also z. B. Dimroth- 
Kuhlern 2 . 

Bibliographic 
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1 S. ds. Bd., Kap. Erzeugung von Vakuum und Arbeiten mit Unterdruck, S. 585. 
1 S. ds. Bd., Kap. Heizen und Kuhlen, Messen, Registrieren und Regeln von Temperaturen, S. 662 
Vgl. ds. Handb., Bd. J/1, Kap. Destillieren und Rektifizieren, S. 805ff. .. ........ . 
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| | the International Preliminary Examining Authority | J other: 


The International Bureau of WIPO 
34, chemin des Colombettes 
121 1 Geneva 20, Switzerland 

Facsimile No.: (41-22) 740.14.35 


Authorized officer 

Dominique DELMAS 
Telephone No.: (41-22) 338.83.38 
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l HAY 2Unt 



To: 



STOOLE, Brian D. 
GECO-PRAKLA (UK) Limited 
Schlumberger House 
Buckingham Gate 
Gatwick, West Sussex RH6 ONZ 
GRANDE BRETAGNE 



PR 



Ace 



PCT 



.__JiJQIlRCAWN*OF TRANSMITTAL OF 
THE INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 

(PCT Rule 71.1) 



Date of mailing 
(day/tnonth/year) 



02.05.2001 



Applicant's or agent's file reference 
34.0031 


IMPORTANT NOTIFICATION 


International application No. 
PCT/IB00/00654 


International filing date (day/month/year) 
16/05/2000 


Priority date (day/month/year) 
19/05/1999 


Applicant 

SCHLUMBERGER CANADA LIMITED 



1. The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the 
international preliminary examination report and its annexes, if any, established on the international application. 



2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for communication 
to all the elected Offices. 



3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of the 
report (but not of any annexes) and will transmit such translation to those Offices. 



4. REMINDER 

The applicant must enter the national phase before each elected Office by performing certain acts (filing 
translations and paying national fees) within 30 months from the priority date (or later in some Offices) (Article 
39(1)) (see also the reminder sent by the International Bureau with Form PCT/IB/301). 

Where a translation of the international application must be furnished to an elected Office, that translation must 
contain a translation of any annexes to the international preliminary examination report. It is the applicant's 
responsibility to prepare and furnish such translation directly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicant's Guide. 



Name and mailing address of the IPEA/ 



European Patent Office - P.B. 5818 Patentlaan 2 
NL-2280 HV Rijswijk - Pays Bas 
Tel. +31 70 340 - 2040 Tx: 31 651 epo nl 
Fax: +31 70 340 - 3016 



Authorized officer 

Dekker, M 

TeL+31 70 340-4046 



| 



Form PCT/IPEA/416 (July 1992) 



r' * 




^p-ENT COOPERATION TRE^' 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
34.0031 


See Notification of Transmittal of International 
FOR FURTHER ACTION Preliminary Examination Report (Form PCT/IPEA/416) 


International application No. 
PCT/I BOO/00654 


International filing date (day/month/year) 
16/05/2000 


Priority date (day/month/year) 
19/05/1999 


International Patent Classification (IPC) or national classification and IPC 
G01V1/00 


Applicant 

SCHLUMBERGER CANADA LIMITED 



1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 5 sheets, including this cover sheet. 

□ This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



3. This report contains indications relating to the following items: 



I 


S3 


II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 




VIII 


□ 



citations and explanations suporting such statement 



Date of submission of the demand 
09/11/2000 


Date of completion of this report 
02.05.2001 


Name and mailing address of the international 
preliminary examining authority: 

European Patent Office - P.B. 5818 Patentlaan 2 
0>j) NL-2280 HV Rijswijk - Pays Bas 

Tel. +31 70 340 - 2040 Tx: 31 651 epo nl 

Fax: +31 70 340 - 3016 


Authorized officer /vS^^X 
De Bekker, R (f ^ j) 

Telephone No. +31 70 340 4094 



Form PCT/I PEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 




International application No. PCT/I BOO/00654 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7))\ 
Description, pages: 

1-14 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 



Claims, No.: 



1-9 



as originally filed 



Drawings, sheets: 



1/5-5/5 



as originally filed 
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INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/I BOO/00654 



□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


2,3,5,8 




No: 


Claims 


1,4,6,7,9 


Inventive step (IS) 


Yes: 


Claims 






No: 


Claims 


1-9 


Industrial applicability (IA) 


Yes: 


Claims 


1-9 




No: 


Claims 





2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 
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Reference is made to the following documents: 

US-A-4 914 636 (GARROTTA ROBERT J) 3 April 1990 (1990-04-03) 
FR-A-2 338 499 (BARBIER MAURICE) 12 August 1977 (1977-08-12) 
WO 97 18488 A (MOBIL OIL CORP) 22 May 1997 (1997-05-22) 
US-A-4 823 326 (WARD ROGER M) 18 April 1989 (1989-04-18) 
US-A-5 850 622 (VASSILIOU ANTHONY A ET AL) 15 December 1998 
(1998-12-15) 

US-A-5 703 833 (ALLEN KENNETH PAUL) 30 December 1997 (1997-12-30) 
cited in the application 

US-A-3 885 225 (ANSTEY NIGEL A ET AL) 20 May 1975 (1975-05-20) 

Part V : 
Claim 1 : 

The US'636 is regarded as representing the closest prior art to the claimed invention 
(FR'499 and WO'488 can be considered equally relevant), it discloses all the features 
of claim 1 (see eg. abstract, col.2, ln.28-col.4, ln.33), in particular it discloses a method 
of seismic surveying using a plurality of vibratory seismic sources including the steps of 
deploying an array of vibration receivers; deploying a plurality of vibration sources; 
simultaneously actuating said sources (col.4, In. 30-33); acquiring data; redeploying the 
seismic sources so that at least one of them is positioned at a source point previously 
occupied by another of them (Fig. 2c, 'trace displacement increment of claim 1); 
acquiring data attributable to said redeployed seismic sources, decomposing said data 
into components attributable to each said seismic source; stacking together 
components at a common source point (claim 19: combining by summing or weighted 
summing the high-frequency and low-frequency data). 
Claim 1 does not therefore fulfil the novelty requirements of Art.33(2) PCT. 

Claims 2,3,5,8 : 

These dependent claims which contain the method features concerning the amount of 
times that the seismic sources are to be actuated on each source point or the step of 
noise attenuating of the frequency components or the inversion of the seismic data 
using theoretical or optimal seismic source output or the selection of specific frequency 
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ranges for the sources to prevent interference by harmonics are considered by the 
examiner as normal options for the skilled man working in the field of seismic dat 
acquisition and processing. Examples for these method features can be found 
disclosed by US'326 (abstract, col.6, ln59-63, col.9, ln.27-28), US'622 (abstract, Fig.4), 
US'833 (abstract, Fig.2) and US'225 (abstract, col.6, ln.5-23 and table ) respectively. 
Claims 2,3,5,8 do not therefore meet the requirements of inventive step of Art.33(3) 
PCT. 

Claims 4.6.7.9 : 

These dependent claims containing the method features concerning the recording and 
processing of the acquired data (4), the selection of specific non-overlapping frequency 
ranges for the sources to prevent interference (6), the use of overlapping sweep tapers 
(7) and the shifting of the sources in the redeployment step one source point in a 
common direction (9) are considered to be fully anticipated by US'636. 
Claims 4,6,7,9 do not therefore fulfil the novelty requirements of Art.33(2) PCT. 



Part VII : 

Certain defects in the international application: 

A discussion of US'636 and FR'499 or WO'488 should have been introduced into the 
description as required by Rule 5.1 (a)(ii) PCT. 
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NOTIFICATION OF THE RECORDING 
OF A CHANGE 

(PCT Rule 92bis.1 and 
Administrative Instructions, Section 422) 



Date of mailing (day/month/year) 
06 July 2001 (06.07.01) 



Applicant's or agent* s file reference 
34.0031 



From the INTERNATIONAL BUREAU 



P- ogress C^J Bine B'R 

Inoe* Ul'J Renewal i ^ 

STOOLE, Brian, 4. 1 R .... 2QQ1 
Geco-Prakla (UK)5 Limited 1 0 JUL * UUI 
Schlumberger Hquse 
Buckingham Gate Ace 
Gatwick _ 
West Sussex RH6 ONZ^ 
ROYAUME-UNI 



CI3 iv\ts 



CZ3 



IMPORTANT NOTIFICATION 



International application No. 
PCT/IB00/00654 



International filing date (day/month/year) 

16 May 2000(16.05.00) 



1. The following indications appeared on record concerning: 

X the applicant [~| the inventor Q the agent Q the common representative 


Name and Address 

SCHLUMBERGER TECHNOLOGY CORPORATION 
1325 South Dairy Ashford 
Sugar Land, TX 77077 
United States of America 


State of Nationality 
US 


State of Residence 
US 


Telephone No. 

Facsimile No. ~ " * — — ™ 


Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 

X the person X the name | X | the address X the nationality X the residence 


Name and Address 

SCHLUMBERGER HOLDINGS LIMITED 

P.O. Box 71 

Craigmur Chambers 

Road Town 

Tortola 

Virgin Islands, British 


State of Nationality 
** 


State of Residence 
*# 


Telephone No. 


Facsimile No. 


Teleprinter No. 


3. Further observations, if necessary: 


4. A copy of this notification has been sent to: 

0 the receiving Office Q the designated Offices concerned 

1 1 International Searching Authority [x] the elected Offices concerned 
| 1 the International Preliminary Examining Authority | | other: 



The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No.: (41-22) 740.14.35 



Form PCT/IB/306 (March 1994) 



Authorized officer VV * 

Dominique BEUIulAS 
Telephone No.: (41-22) 338.83.38 



004136013 



• 



Schiumberger House 
G3:\vic< Atroort. West Sasss\ 
RH5 ONZ England 
Te {G>:293 555555 

Fa v — ! J lOf • 293 5559-: ; 




WesternGeco 



Intellectual Property Law Department 
Tel: 44 1293 556968 
Fax: 44 1293 556442 



15 May 2001 

international Bureau of WIPO 
PCT Receiving Office Section 
34, chemin des Colombettes 
1211 Geneva 20 
Switzerland 

Dear Sirs 

PCT Patent Application No PCT/IBOO/00654 
SCHLUMBERGER TECHNOLOGY CORPORATION 
Our File: 34.0031 

Please note that Schiumberger Technology Corporation has assigned all its rights in the 
above application to Schiumberger Holdings Limited of PO Box 71, Craigmuir Chambers, 
Road Town, Tortola, British Virgin Islands. Accordingly, please record Schiumberger 
Holdings Limited as the new Applicant for all countries except Canada, France and US. The 
Applicants for Canada, France and US are unchanged. 

We look forward to receiving a Form PCT/IB/306 in due course. 

Yours faithfully 

for and on behalf of Schiumberger Technology Corporation 
and Schiumberger Holdings Limited 




B D Stoole 
Attorney-in-Fact 



WIPO/Applicants 



Registered Name and Of nee. WesternGeco Limned. Schiumberger House. Buckingham Gate. 
Gaiwic'-: Airport. West Sussex RH6 ONZ United Kingdom 
Reg. No 0133371 6 ENGLAND VAT No GB 536 57*1 92 



# 



34.0031 



ASSIGNMENT 



We, SCHLUMBERGER TECHNOLOGY CORPORATION, being entitled 
to the benefit of International Patent Application No PCT/I BOO/00654 (WO 
00/72049), filed 16 May 1999 (hereinafter referred to as "the Application") 
with respect to all countries designated therein except Canada and 
France, do hereby assign unto SCHLUMBERGER HOLDINGS LIMITED 
all our right, title and interest in the Application, to the intent that any 
Letters Patent granted in any of the countries designated in the 
Application other than Canada, France and the United States of America 
shall be in the name of and shall vest in the said SCHLUMBERGER 
HOLDINGS LIMITED. 

Signed at Gatwick, West Sussex, England, this 15th day of May 2001, for 
and on behalf of SCHLUMBERGER TECHNOLOGY CORPORATION. 




B D Stoole 
Attorney-in-Fact 




Witness 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
34.0031 



International application No. 
PCT/IB00/00654 



FOR FURTHER ACTION 



See Notification of Transmittal of International 
Preliminary Examination Report (Form PCT/IPEA/416) 



International filing date (day/month/year) 
16/05/2000 



Priority date (day/month/year) 
19/05/1 999 



International Patent Classification (IPC) or national classification and IPC 
G01V1/00 



Applicant 

SCHLUMBERGER CANADA LIMITED 



1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 5 sheets, including this cover sheet. 

□ This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.1 6 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



3. This report contains indications relating to the following items: 
I S Basis of the report 



Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 



II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


(3 


VIII 


□ 



Certain defects in the international application 
VIII □ Certain observations on the international application 



Date of submission of the demand 
09/11/2000 



Date of completion of this report 
02.05.2001 



Name and mailing address of the international 
preliminary examining authority: 

J~ European Patent Office - P.B. 5818 Patentlaan 2 
NL-2280 HV Rijswijk - Pays Bas 
Tel. +31 70 340 - 2040 Tx: 31 651 epo nl 

Fax: +31 70 340-3016 



Authorized officer 
De Bekker, R 

Telephone No. +31 70 340 4094 
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INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/I BOO/00654 

I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the rece/ving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70 17)Y 
Description, pages: 

1-14 as originally filed 

Claims, No.: 

1-9 as originally filed 

Drawings, sheets: 

1/5-5/5 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ the drawings, sheets: 



5. 



□ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

iZortT aCement ^ COntaini " 9 SU ° h amendments must be ref e™d to under item 1 and annexed to this 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement HHu^uuuy, 



1. Statement 



Novelty (N) 
Inventive step (IS) 
Industrial applicability (IA) 



Yes: Claims 2,3,5,8 

No: Claims 1,4,6,7,9 

Yes: Claims 

No: Claims 1-9 

Yes: Claims 1-9 

No: Claims 



2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted- 
see separate sheet 
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Reference is made to the following documents: 

US-A-4 914 636 (GARROTTA ROBERT J) 3 April 1990 (1990-04-03) 
FR-A-2 338 499 (BARBIER MAURICE) 12 August 1977 (1977-08-12) - 
WO 97 1 8488 A (MOBIL OIL CORP) 22 May 1 997 (1 997-05-22) 
US-A-4 823 326 (WARD ROGER M) 1 8 April 1 989 (1 989-04-1 8) 
US-A-5 850 622 (VASSILIOU ANTHONY A ET AL) 1 5 December 1 998 
(1998-12-15) 

US-A-5 703 833 (ALLEN KENNETH PAUL) 30 December 1 997 (1 997-1 2-30) 
cited in the application 

US-A-3 885 225 (ANSTEY NIGEL A ET AL) 20 May 1 975 (1 975-05-20) 

Part V : 
Claim 1 : 

The US'636 is regarded as representing the closest prior art to the claimed invention 
(FR'499 and WO'488 can be considered equally relevant), it discloses all the features 
of claim 1 (see eg. abstract, col.2, ln.28-col.4, ln.33), in particular it discloses a method 
of seismic surveying using a plurality of vibratory seismic sources including the steps of 
deploying an array of vibration receivers; deploying a plurality of vibration sources; 
simultaneously actuating said sources (col.4, In. 30-33); acquiring data; redeploying the 
seismic sources so that at least one of them is positioned at a source point previously 
occupied by another of them (Fig.2c, 'trace displacement increment of claim 1); 
acquiring data attributable to said redeployed seismic sources, decomposing said data 
into components attributable to each said seismic source; stacking together 
components at a common source point (claim 1 9: combining by summing or weighted 
summing the high-frequency and low-frequency data). 
Claim 1 does not therefore fulfil the novelty requirements of Art.33(2) PCT. 

Claims 2.3.5,8 : 

These dependent claims which contain the method features concerning the amount of 
times that the seismic sources are to be actuated on each source point or the step of 
noise attenuating of the frequency components or the inversion of the seismic data 
using theoretical or optimal seismic source output or the selection of specific frequency 
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ranges for the sources to prevent interference by harmonics are considered by the 
examiner as normal options for the skilled man working in the field of seismic dat 
acquisition and processing. Examples for these method features can be found 
disclosed by US'326 (abstract, col.6, ln59-63, col.9, ln.27-28), US'622 (abstract, Fig.4), 
US'833 (abstract, Fig.2) and US'225 (abstract, col.6, ln.5-23 and table ) respectively. 
Claims 2,3,5,8 do not therefore meet the requirements of inventive step of Art.33(3) 
PCT. 

Claims 4.6.7.9 : 

These dependent claims containing the method features concerning the recording and 
processing of the acquired data (4), the selection of specific non-overlapping frequency 
ranges for the sources to prevent interference (6), the use of overlapping sweep tapers 
(7) and the shifting of the sources in the redeployment step one source point in a 
common direction (9) are considered to be fully anticipated by US'636. 
Claims 4,6,7,9 do not therefore fulfil the novelty requirements of Art.33(2) PCT. 



Part VII : 

Certain defects in the international application: 

A discussion of US'636 and FR'499 or WO'488 should have been introduced into the 
description as required by Rule 5.1 (a)(ii) PCT. 
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IAL SEARCH REPORT 



Rial Application No 

PCT/IB 00/00654 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 G01V1/00 G01V1/02 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched {classification system toil owed by classification symbols) 

IPC 7 G01V 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Qectron»c data base consulted during the international search (name of data base and, where practical, search terms used) 

EPO-Internal, WPI Data, PAJ, INSPEC, COMPENDEX 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ° Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 4 914 636 A (GARROTTA ROBERT J) 

3 April 1990 (1990-04-03) 

abstract; claims 1,2,8,19; figures 2-4,6,7 

column 2, line 26 -column 4, line 34 

US 4 823 326 A (WARD ROGER M) 
18 April 1989 (1989-04-18) 
abstract; figures 2-5 
column 4, line '8 - line 17 
column 6, line 59 - line 66 
column 9, line 17 - line 29 

US 5 850 622 A (VASSILIOU ANTHONY A ET 
AO 15 December 1998 (1998-12-15) 
abstract; figure 4 

-/- 



1,4,6,7, 
9 

2,3,5,8 



2 
8 



Further documents are listed in the continuation of box C. 



ID 



Patent family members are listed in annex. 



° Special categories of cited documents : 

*A" document defining the general state of the art which is not 

considered to be of particular relevance 
'E* earlier document but published on or after the international 

filing date 

T" document which may throw doubts on priority ciaim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

*0' document referring to an oral disclosure, use. exhibition or 
other means 

"P" docurrtent pubfished prior to the international filing date but 
later than the priority date claimed 



T* later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
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